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2
1. $\mathbb{R}^{n}$
$d_{i}\in.\mathbb{R}^{n},$ $i=1,2,$ $\cdots,$ $\ell$ $d\equiv(d_{1}, d_{2}, \cdots, d_{\ell})\in \mathbb{R}^{n\ell}$
$I\equiv\{1,2, \cdots, \ell\}$ $\mathbb{R}^{n}$
$(P_{d})$ $\min_{X\in \mathbb{R}^{n}}f(x, d)\equiv(\gamma_{d_{1}}(x-d_{1}), \gamma_{d_{2}}(x-d_{2}), \cdots, \gamma_{d_{\ell}}(x-d_{\ell}))$
$x\in \mathbb{R}^{n}$ $d=(d_{1}, d_{2}, \cdots, d_{\ell})\in \mathbb{R}^{n\ell}$
$\gamma_{d_{i}}$ : $\mathbb{R}^{n}arrow \mathbb{R},$ $i\in I$ $i\in I$ $d_{i}\in \mathbb{R}^{n}$
$B_{i}(d_{i})\subset \mathbb{R}^{n}$
$\gamma_{d_{i}}$ : $\mathbb{R}^{n}arrow \mathbb{R}$
$\gamma_{d_{i}}(x)\equiv\inf\{r>0:x\in rB_{i}(d_{i})\}$ , $x\in \mathbb{R}^{n}$
$B_{i},$ $i\in I$ $\mathbb{R}^{n}$ $\mathbb{R}^{n}$
( $d_{i}\in \mathbb{R}^{n}$ $B_{i}(d_{i})\subset \mathbb{R}^{n}$ $B_{i}$ : $\mathbb{R}^{n}\sim \mathbb{R}^{n}$ )
$X\in \mathbb{R}^{n}$ $d_{i}\in \mathbb{R}^{n}$
$\gamma_{d_{i}}$ (x–di) $d_{i}$ $x$




$d=(d_{1}, d_{2}, \cdots, d_{\ell})\in \mathbb{R}^{n\ell}$
$\mu_{d_{i}}:\mathbb{R}arrow[0,1|\equiv\{x\in \mathbb{R}:0\leq x\leq 1\},$ $i\in I$
$x\in \mathbb{R}^{n}$ $d_{i}\in \mathbb{R}^{n},$ $i\in I$ $\mu_{d_{i}}(\gamma_{d_{i}}(x-d_{i}))$
$d_{i}$ $x$
$\mu_{d_{i}},$
$d_{i}\in \mathbb{R}^{n},$ $i\in I$
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$\bullet$ $x<0$ $\mu_{d_{i}}(x)=0$
$\bullet$ $m_{d_{\iota}}\geq 0$ $u_{d_{l}}>m_{d_{i}}$ $\mu_{d_{i}}(m_{d_{i}})=1$ $\mu_{d_{1}}(u_{d_{i}})=0$
$\bullet$
$\mu_{d_{i}}$
$[0, m_{d_{i}}]$ $[m_{d_{i}}, u_{d_{i}}]$
$x\in[u_{d_{1}}, \infty)\equiv\{x\in \mathbb{R}:X\geq u_{d_{i}}\}$ $\mu_{d_{i}}(x)=0$
$\bullet$ $u_{0}>0$ $\sup\{u_{d_{i}} :d_{i}\in \mathbb{R}^{n}, i\in I\}\leq u_{0}$
$(FP_{d})$ $\max\mu(x, d)\equiv(\mu_{d_{1}}(\gamma_{d_{1}}(x-d_{1})), \mu_{d_{2}}(\gamma_{d_{2}}(x-d_{2})), \cdots,\mu_{d_{\ell}}(\gamma_{d_{\ell}}(x-d_{\ell})))$
$X\in \mathbb{R}^{n}$
$d=(d_{1}, d_{2}, \cdots, d_{\ell})\in \mathbb{R}^{n\ell}$
1 $d=(d_{1}, d_{2}, \cdots, d_{\ell})\in \mathbb{R}^{n\ell}$
(i) $x_{0}\in \mathbb{R}^{n}$ $\mu(x, d)\geq\mu(x_{0}, d),$ $\mu(x, d)\neq\mu(x_{0}, d)$ $x\in \mathbb{R}^{n}$
$(FP_{d})$ $\mu(x, d)\geq\mu(x_{0}, d)$ $\mu_{d_{i}}$ ( $\gamma_{d_{i}}$ (x–di)) $\geq$
$\mu_{d_{i}}(\gamma_{d_{i}}(x_{0}-d_{i})),$ $i\in I$ (FP$d$ ) $x_{0}\in \mathbb{R}^{n}$
$\mu(x_{0}, d)$ $(FP_{d})$
(ii) $x_{0}\in \mathbb{R}^{n}$ $\mu(x, d)>\mu(x_{0}, d)$ $x\in \mathbb{R}^{n}$ (FP$d$ )
$\mu(x, d)>\mu(x_{0}, d)$ $\mu_{d_{i}}$ ( $\gamma_{d_{i}}$ (x–di)) $>\mu_{d_{i}}(\gamma_{d_{i}}(x_{0}-$
$d_{i})),$ $i\in I$ (FP$d$ ) $x_{0}\in \mathbb{R}^{n}$ $\mu(x_{0}, d)$ $(FP_{d})$
(iii) $x_{0}\in \mathbb{R}^{n}$ $\mu(x, d)\geq\cdot\mu(x_{0}, d),$ $x\neq x_{0}$ $x\in \mathbb{R}^{n}$ $(FP_{d})$
(iv) (FP$d$ ) $x_{0}\in \mathbb{R}^{n}$ $(FP_{d})$ $x_{0}$
$(FP_{d})$
[1, 3, 4]
$F$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$ $F(d)\equiv\mu(\mathbb{R}^{n}, d),$ $d\in \mathbb{R}^{n\ell}$ $\mu(\mathbb{R}^{n}, d)\equiv$
$\{y\in \mathbb{R}^{\ell}:y=\mu(x, d), x\in \mathbb{R}^{n}\}$ $d\in \mathbb{R}^{n\ell}$ $F(d)\neq\emptyset$
$(FP_{d})$ $M$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell},$ $WM$ : $\mathbb{R}^{n\ell}\sim$
$\mathbb{R}^{\ell},$ $\Lambda IS:\mathbb{R}^{n\ell}\sim\succ \mathbb{R}^{n},$ $WMS:\mathbb{R}^{n\ell}\sim \mathbb{R}^{n}$
$\Lambda I(d)$ $\equiv$ $\{y\in F(d)$ : $(y+\mathbb{R}_{+}^{\ell})\cap F(d)=\{y\}\}$
$W\Lambda’I(d)$ $\equiv$ $\{y\in F(d)$ : $(y+$ int $\mathbb{R}_{+}^{\ell})\cap F(d)=\emptyset\}$
$MS(d)$ $\equiv$ $\{x\in \mathbb{R}^{n}$ : $\mu(x, d)\in\Lambda I(d)\}$
$WMS(d)$ $\equiv$ $\{x\in \mathbb{R}^{n} :\mu(x, d)\in W\Lambda I(d)\}$
, ,
, $\mathbb{R}_{+}^{\ell}\equiv\{y\in \mathbb{R}^{\ell}:y\geq 0\}$ $\mathbb{R}^{\ell}$
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int $\mathbb{R}_{+}^{\ell}$ $\mathbb{R}_{+}^{l}$ int $\mathbb{R}_{+}^{\ell}=\{y\in \mathbb{R}^{\ell}:y>0\}$ $d\in \mathbb{R}^{n\ell}$
$M(d),$ $WM(d),$ $MS(d)$ $WMS(d)$ $(FP_{d})$
, ,
2 3 [1]
2 $A\subset \mathbb{R}^{p}$ $\mathbb{R}_{+^{-}}^{\ell}$ $y\in A$
$(y+\mathbb{R}_{+}^{\ell})\cap A$
$A\subset \mathbb{R}^{\ell}$ $A_{N}\equiv\{y\in A:(y+\mathbb{R}_{+}^{\ell})\cap A=\{y\}\}$ $A$
$d\in \mathbb{R}^{n\ell}$ $M(d)$ $F(d)$ $M(d)=(F(d))_{N}$
3 $A\subset \mathbb{R}^{\ell}$ $A_{N}$ $y\in A\backslash A_{N}$
$\overline{y}\in A_{N}$ $y\in\overline{y}-\mathbb{R}_{+}^{\ell}$
4 5 [6]
4 $S$ : $\mathbb{R}^{p}\sim \mathbb{R}^{q}$ $\overline{u}\in \mathbb{R}^{p}$
(i) $S$ $\overline{u}$ $u_{k}arrow\overline{u},$ $v_{k}arrow\overline{v}$ $v_{k}\in S(u_{k})(k\in \mathbb{N})$
$\{u_{k}\}\subset \mathbb{R}^{p},$ $\{v_{k}\}\subset \mathbb{R}^{q}$ $\overline{v}\in S(\overline{u})$
$\mathbb{N}$ $S$ $u\in \mathbb{R}^{p}$
$S$ ($\mathbb{R}^{p}$ )
(ii) $S$ $u_{k}arrow\overline{u}$ $\{u_{k}\}\subset \mathbb{R}^{p}$
$\overline{v}\in S(\overline{u})$ $v_{k}arrow\overline{v}$ $v_{k}\in S(u_{k})(k\geq k_{0}, k\in \mathbb{N})$
$k_{0}\in \mathbb{N}$ $\{v_{k}\}\subset \mathbb{R}^{q}$ $S$ $u\in \mathbb{R}^{p}$
$S$ ( $\mathbb{R}^{p}$ )
(iii) $S$ $S$ $\overline{u}$
$S$ $u\in \mathbb{R}^{p}$ $S$ ( $\mathbb{R}^{p}$ )
5 $S$ : $\mathbb{R}^{p}\sim \mathbb{R}^{q}$ $\overline{u}\in \mathbb{R}^{p}$ $S$ $\overline{u}$ $\overline{u}$
$U\subset \mathbb{R}^{p}$ $S(U)\subset \mathbb{R}^{q}$ $s(U)\equiv\cup u\in u^{S(u)}$
$S$ $u\in \mathbb{R}^{p}$ $S$ ( $\mathbb{R}^{p}$ )
6 $i\in I$ $\{\mu_{d_{i}}\}_{d_{i\in \mathbb{R}^{n}}}$ $d_{i}$
$\overline{d}_{i}\in \mathbb{R}^{n}$ $\epsilon>0$ $\delta>0$
$\Vert d_{i}-\overline{d}_{i}\Vert<\delta$ $x\in \mathbb{R}$
$|\mu_{d_{i}}(x)-\mu_{\overline{d}_{i}}(x)|<\epsilon$
$\Vert\cdot\Vert$ ($\mathbb{R}^{n}$ ) $\{\mu_{d_{i}}\}$ $d_{i}$
$\overline{d}_{i}\in \mathbb{R}^{n}$
$\{\mu_{d_{i}}\}$ $d_{i}$
2. $(P_{d})$ $f$ : $\mathbb{R}^{n}\cross \mathbb{R}^{n\ell}arrow \mathbb{R}^{\ell}$
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1 $i\in I$ $f_{i}$ : $\mathbb{R}^{n}\cross \mathbb{R}^{n}arrow \mathbb{R}$ $f_{i}(x, d_{t})\equiv\gamma_{d_{\iota}}$ (x-di), $(x, d_{i})\in \mathbb{R}^{n}\cross \mathbb{R}^{n}$
$B_{i},$ $i\in I$ $f_{i},$ $i\in I$
$(P_{d})$ $f$ : $\mathbb{R}^{n}\cross \mathbb{R}^{n\ell}arrow \mathbb{R}^{\ell}$
1 $B_{i},$ $i\in I$ $f$
2 $d=$ $(d_{1}, d_{2}, \cdots , d_{\ell})\in \mathbb{R}^{n\ell}$ $\mu_{d_{i}},$ $i\in I$ $[0, \infty)$
$MS(d)\neq\emptyset$
$(FP_{d})$ $\mu$ : $\mathbb{R}^{n}\cross \mathbb{R}^{n\ell}arrow \mathbb{R}^{\ell}$
3 $i\in I$ $g_{i}$ : $\mathbb{R}\cross \mathbb{R}^{n}arrow[0,1]$ $g_{i}(x, d_{i})\equiv\mu_{d_{i}}(x),$ $(x, d_{i})\in \mathbb{R}\cross \mathbb{R}^{n}$
$g_{i}(\cdot, d_{i})=\mu_{d_{i}}$ $()$ : $\mathbb{R}arrow[0,1],$ $d_{i}\in \mathbb{R}^{n}$ $[0, \infty)$
$\{\mu_{d_{i}}\}_{d_{\iota\in \mathbb{R}^{n}}}$ $d_{i}$ $g_{i},$ $i\in I$
$[0, \infty)\cross \mathbb{R}^{n}$
$(FP_{d})$ $\mu$ : $\mathbb{R}^{n}\cross \mathbb{R}^{n\ell}arrow \mathbb{R}^{\ell}$
3 $f$ $i\in I$
$\mu_{d_{i}}$ :
$\mathbb{R}arrow[0,1],$ $d_{i}\in \mathbb{R}^{n}$ $[0, \infty)$ $\{\mu_{d_{i}}\}_{d_{i\in N^{n}}}$
$d_{i}$
$\mu$ $\mu$ 2
1 $d\in \mathbb{R}^{n\ell}$ $\Lambda I(d)\neq\emptyset,$ $WM(d)\neq\emptyset,$ $\Lambda IS(d)\neq\emptyset,$ $WMS(d)\neq\emptyset$
$F$ : $\mathbb{R}^{n\ell}\sim\succ \mathbb{R}^{\ell}$
1 $F$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$
2 $B_{i},$ $i\in I$ $F$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{p}$
1 2
3 $B_{i},$ $i\in I$ $F$ : $\mathbb{R}^{n\ell_{\sim\rangle}}\mathbb{R}^{\ell}$
( ) $F$ : $\mathbb{R}^{n\ell_{\sim\rangle}}\mathbb{R}^{\ell}$ [1]
4 ([1] Theorem 2.21) $A\subset \mathbb{R}^{\ell}$ $\mathbb{R}_{+^{-}}^{\ell}$
$A$ $A_{N}$
4 $d\in \mathbb{R}^{nl}$ $F(d)$ $\mathbb{R}_{+^{-}}^{\ell}$
4 4
5 $d\in \mathbb{R}^{n\ell}$ $M(d)$
$WM$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$
6 $B_{i},$ $i\in I$ $WM$ :
$\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$
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$WM$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$
7 $B_{i},$ $i\in I$ $\overline{d}_{0}\in \mathbb{R}^{n\ell}$ $\overline{d}_{0}$ $WM(\overline{d}_{0})=$
$M(\overline{d}_{0})$ $WM$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$ $\overline{d}_{0}$
$M$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$
8 $B_{i},$ $i\in I$ $M$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{\ell}$
9 $B_{i},$ $i\in I$ $\overline{d}_{0}\in \mathbb{R}^{n\ell}$ $\overline{d}_{0}$ $WM(\overline{d}_{0})=$
$M(\overline{d}_{0})$ $M$ : $\mathbb{R}^{n\ell_{\sim\rangle}}\mathbb{R}^{\ell}$ $\overline{d}_{0}$
$WMS$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{n}$ $MS$ :
$\mathbb{R}^{nl}\sim \mathbb{R}^{n}$
10 $B_{i},$ $i\in I$ $WMS$ :
$\mathbb{R}^{n\ell}\sim \mathbb{R}^{n}$
11 $B_{i},$ $i\in I$ $\overline{d}_{0}\in \mathbb{R}^{n\ell}$ $\overline{d}_{0}$ $WM(\overline{d}_{0})=$
$M(\overline{d}_{0})$
$(FP_{\overline{d}_{\text{ }}})$
$WMS$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{n}$ $\overline{d}_{0}$
12 $B_{i},$ $i\in I$ $\overline{d}_{0}\in \mathbb{R}^{n\ell}$ $\overline{d}_{0}$ $WM(\overline{d}_{0})=$
$M(\overline{d}_{0})$ $MS$ : $\mathbb{R}^{n\ell}\sim \mathbb{R}^{n}$ $\overline{d}_{0}$
13 $B_{i},$ $i\in I$ $\overline{d}_{0}\in \mathbb{R}^{n\ell}$ $\overline{d}_{0}$ $WM(\overline{d}_{0})=$
$M(\overline{d}_{0})$
$(FP_{\overline{d}_{\text{ }}})$
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